We observed four AGNs (the type-1 Seyfert systems 3C249.1, NGC 6814 and Mrk 205, and the BL Lac object 3 C 3 7 1 ) using the High Speed Photometer on the Hubble Space Telescope to search for short timescale microvariability in the W. No photometric
INTRODUCTION
Photometric variability appears to be an intrinsic property of active galactic nuclei (AGNs). Seyfert-type AGNs exhibit fluctuations in the visible of several per cent on a timescale of days (Ulrich e t al. 1997 and references therein). Short timescale variability (t c 10 s ) is a distinguishing characteristic of Seyfert-1 type AGNs in the X-ray region, and the variability is sometimes quasi-periodic (Liszka et al. 2000) . Quasi-stellar objects (QSOs) can exhibit large amplitude variability at all wavelengths on a timescale of days or less (Wagner & Witzel 1995) .
3-4
The maximum characteristic dimension, D, associated with the where M is the mass of t h e BH in units of 10 M (Sunyaev BH have periods less than this; for a maximally rotating
The innermost stable orbits around a rotating (Kerr)
Kerr BH, p = 60 M s (Novikov & Thorne 1973) . Any periodic 6 variability from an AGN having a timescale in this range would necessarily arise in t h e inner region of the accretion disk around the central BH. The mass of the BH could be inferred from the period of the variability.
General relativity requires the existence of a spectrum of adiabatic oscillations in a thin, Keplerian disk around a BH.
The oscillations are trapped near the inner edge of a disk which is terminated at its innermost marginally stable orbit (Nowak & Wagoner 1991; 1992 A 10.0" diameter aperture was used for all observations except those of NGC 6814, for which a 1 . O I l aperture was used.
The brightest point of the nucleus was centered in the aperture in each case. The fluxes given in Table 1 were -1 derived using the conversion factor 1 detected count s (Taylor et al. 1993 ). This effect can be seen as similarly shaped long-timescale variability in observations of NGC 6814 taken on successive orbits through the 1.0" aperture.
We successfully minimized the breathing effect for sources other than NGC 6814 by observing through the l o l l aperture, the diameter of which was significantly larger than the > 2 " diameter of a point source's 90% encircled energy region (Bless et al. 1999) . Even so, variability at the orbital period can be detected in all our data sets. We are convinced from experience with many observations of constant sources that breathing is the cause of any variability with the orbital period we see in these observations. The variability caused by breathing can be easily removed from a single continuous observation (cf. Taylor et al. 1993 ), but it seriously compromises our ability to relate measured fluxes from two discontinuous observations taken during different HST orbits. We accordingly view with extreme caution any variability detected with a timescale longer than the duration of a single continuous observation. Periodic and quasi-periodic variability were searched for at timescales > 2 s using power spectrum analysis and auto-and cross-correlation analysis. The last three observations of 3CR371 were analyzed for variability by first subtracting the linear slope which best represented the time-variable mean of the data, converting them to stationary data sets.
The short stretch of missing data in each of the Mkn 205 data sets was replaced by random Gaussian data having the same mean and variance as the rest of the data set.
The power spectrum function (PSF) w a s calculated for each individual data set. This analysis method is most sensitive to sinusoidally shaped variability. at each lag time of the ACF of a random data set with no periodic signal in it is -l/N, where N is the number of samples in the data set, and the standard deviation is 1/SN (Chatfield 1996) . We considered a peak in the ACF significant at the 3 6 (0.0027) level of significance.
Upper limits to non-detected signals were estimated by adding a Kronecker delta-function to the data at a known period and determining the amplitude at which the ACF at that lag time reached the 36level of significance.
Searches for variability on timescales longer than one data set were carried out by calculating the cross-correlation function of one data set with a later one. We also formed a total data set by concatenating the individual data sets with embedded strings of zeroes at the running epoch of each observation. ACFs were calculated for the total data sets. The first data set obtained from 3C249.1 is shown in Fig. 1, and is typical of all six data s e t s . The PSF of this data set is shown in Fig. 2 of all random data sets having the same number of data points as this data set. No significant periodic signal was visible in the PSF of any observation of 3C249.1.
The ACF of the same data set is shown in Fig. 3 Upper limits on the pulsed fraction of any periodic signal below our limit of detectability were calculated by the methods given in Sec. 
1992).
The data obtained from our three observations are shown in Fig. 4 , with the being gaps caused by Earth occultations.
The slope visible at the beginning of the first and third data sets is typical of the effect caused by breathing.
This variation with orbital period was the only significant signal in the PSF of the data, appearing in the frequency bin at 1 cycle per 2400 s, and being significant only in the average PSF of the three data sets.
ACFs and CCFs were also calculated for individual data sets.
Although the ACF of each data set drops below a value of l/e at the first lag time of 1 s, consistent with our finding of Poisson statistics from the source, there is a significant slope to the ACF which is caused by breathing.
The breathing effect is most visible in our observations of NGC 6814 because these were the only ones obtained using a and NGC 4319, a spiral galaxy at z = 0.005 (Sulentic & Arp 1987) , but the evidence remains inconclusive (Cecil & Stockton 1985) .
visible by amounts up to 50% over several years (Kuhn et al. 1991) . lines similar to those found in some giant E galaxies, and a strong nonthermal continuum like many BL Lac objects (Miller 1975) . A radio/optical jet is associated with the source (Nilsson 1997) . The QSO and its jet are both X-ray sources (Pesce et al. 2001 ).
3C371 varies in the visible by 1.5 mag over a timescale of years and has exhibited variations up to 0.2 mag over a timescale of hours (Carini et al. 1998) to days (Oke 1967 Falomo et al. (2002) estimate the mass of the BH in the nucleus of several BL Lac objects using the virial theorem and the stellar velocity dispersion in the host E galaxy. Table 1 . One second sample times were used in the F140LP filter (1400 -3000 a ) . 
